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A. INTRODUCTION

The purpose of this report is to provide the infrastructure analysis, development, and costs for
the area described in the Volcano Heights Sector Development Plan. The Sector Plan area
is located on the West Mesa of Albuquerque, and is bounded on the east by the Petroglyph
National Monument lands, on the south by the extended southern alignment of Paseo Del Norte
Boulevard, on the west by Universe Boulevard, and on the north by the existing Paradise Hills
development. See Exhibit I-Sector Plan Location Map for orientation to the area, and the
boundary of the sector plan. This Needs Assessment Report is conceptual and further
analysis and design is necessary to determine more detailed needs for the area. This report is
intended to give property owners a better understanding of the costs associated with developing
the major backbone infrastructure and to present funding alternatives. Costs associated with
the improvements and zoning used for the report are subject to change.

Volcano Heights Sector Development Plan (VHSDP) (Amended November 5, 2014)

The study prepared by the City of Albuquerque provides the guidelines and zoning for the
development of this area. The VHSDP was originally adopted by the City of Albuquerque’s City
Council and signed by the Mayor in August 2013 (Ref: File No. R-13-132 / City Enactment No.
2013-068). The plan was amended as of November 5, 2014, and is the senior document that
will provide for quality development of the area; additionally, the VHSDP is the plan being
utilized for the infrastructure analysis, various infrastructure developments, and costs. This
infrastructure report is intended to provide preliminary water, sanitary sewer, stormwater,
roadway, and dry utility improvements consistent with the sector plan.

The VHSDP area is largely undeveloped, except for the intersecting arterial roadways, and is

surrounded by largely developed lands. All or most of the area to the north, west, and south is
currently developed, and the impacts to the east for the monument are required to be minimal.
The land requirement for open space is intended to be satisfied by the monument open-space.
Major school complexes currently are located along the northern border and southwest of the

sector. The sector includes the location of two main arterial roads, Unser Boulevard (N-S) and
Paseo Del Norte Boulevard (E-W); both are intended to be limited-access with an intersection.

The Infrastructure Needs Assessment Report is intended to accomplish the following:

1. Provide for reasonable overall development density of the 568.6 development acres to
develop the water and sanitary sewer inputs and account for the deduction of the roadway
Rights-of-Way (ROW) and the storm water pond areas.

2. Provide water analysis by utilizing: (1) the City of Albuquerque Integrated Development
Ordinance, 2018 (IDO), for analysis of the allowable uses in the mixed-use development
areas; and (2) the ABCWUA (Water Authority) -developed unit water flows and sewer flows
as provided on 8/5/2019 for this report in table form. This report summarizes the same as
Table 1, for both residential and non-residential areas, for modeling for water flow system
elements, including pipe sizing, lengths, and other appurtenances.

3. Provide sanitary sewer analysis, also utilizing the City of Albuquerque IDO (2018) for all
developed densities for mixed-use areas, as modified, and utilizing the ABCWUA-
developed unit water and sewer flow table (Table 1), with spreadsheet-developed sewer
flow system elements, including pipe sizing, manholes, and other appurtenances.






4. Provide analysis, roadway layout, and street cross-sections based on the VHSDP.

5. Summarize the Storm Drainage Plan, based upon the “Upper Piedras Marcadas
Watershed Drainage and Water Quality Management Plan” (UPMDMP) completed by
Wilson & Company for the Albuquerque Metropolitan Area Flood Control Authority
(AMAFCA), dated April 2017.

6. Provide layout plans for the water, sanitary sewer, streets, storm sewer, and dry utilities
alignments.

7. Provide preliminary cost estimates for the public infrastructure improvements, including for
water, sanitary sewer, stormwater, roadways, and dry utilities.

B. EXISTING CONDITIONS

Description of the Land

The proposed Volcano Heights Sector Development Plan area is in the “Established Urban In-
Fill” area of the City. The area is vacant land with the following paved streets:

e Universe Blvd. (Compass Ave.) — Asphalt 2-lane roadway with rural roadway section, or
half-street curbs along developments.

e Unser Blvd — from southern border at Avenida De Jamito to northern connection with
existing Unser near Cold Creek Avenue- variable sections- 2-lane divided to 4-lanes
total at Paseo Del Norte.

o Paseo del Norte —from southeastern border to northwestern border— variable sections-
4-lane divided to 3-lanes total at Unser to two-lanes divided

Except for the described paved streets, the existing sector land consists of a mesa-type vacant
land, containing numerous volcanic (basaltic) rock outcroppings. The land generally slopes
approximately one to two percent running from west to east, and is bordered on the east by the
Petroglyph National Monument, which falls off more steeply within the monument, the drastic
elevation change can more accurately be defined as an escarpment.

Extensive rock excavation, possible blasting, and significant cut and fill are all anticipated in
order to develop the infrastructure for this plan.

Northwest Mesa Escarpment Plan

This sector plan is within the limits of the Northwest Mesa Escarpment Plan (NWMEP). The lots
within the impact area (eastern boundary) of the NWMEP (200+/- feet from the Petroglyph
National Monument boundary) have the following restrictions:

1. No wall or fence along the monument boundary.

2. Height of buildings restricted to 15 feet.

3. Street lighting restrictions on height and required shielding.

4. Architectural restrictions to prevent glare and distractions from the escarpment.

These restrictions are repeated in the Volcano Heights Sector Plan, Amended November 5,
2014. (None of these restrictions affect the Infrastructure analysis, development, or
costs.)



Northwest Service Area Infrastructure Plan

The Northwest Services Area Infrastructure Plan, Integrated Infrastructure Plan, Project Task
Memorandum No. 1, July 2012 (1IP), provided long-range plans for the water and sewer
backbone to serve Northwest Albuquerque. The IIP does not get into the specific needs for the
Volcano Heights area, but does include recommendations for major trunk lines through the
area. Specifically, the IIP calls for the following:

1. 16-inch waterline along Unser Blvd.

2. 12-inch waterline along Paseo Del Norte Blvd.

3. 21-inch sewer interceptor from the existing Lift Station 380 east along Paseo Del Norte
to the southeast corner of Volcano Heights.

Infrastructure sizing has been more recently revised with updated information for the sector plan
area of the IIP and the ABCWUA is looking at several options for the water system layout and
zone boundaries. Also, the ABCWUA commissioned a sewer system study in August 2017
which revised the sewer system interceptor in Paseo Del Norte to 15-inch. All of the newer
information is considered in this infrastructure development for Volcano Heights.

Adjacent Development

The proposed sector plan improvements are adjacent to the following developments:

1. SOUTH of the Sector Plan — Existing SAD 228, Volcano Cliffs Subdivision vacant lots and
Legacy Development (La Cuentista) are located along the western portion of the south side
of the Sector Plan — drainage and sanitary sewer from these developments generally drain
southward. A large vacant area to the south, midway of the sector boundary, is currently
being operated as a rock excavation area, which may be developed in the future. Several
mixed-use areas bound the sector along the southeastern border, and parallel to the south
side of Paseo Del Norte (PDN) Right-of-Way (ROW). Development of these areas are
uncertain, as access to the PDN roadway will be limited through this alignment.

*  Water connections from Unser Boulevard northward and along with the Universe
Boulevard extension also provide possible future water system connections for the
western edge and southern edge upper-zone (Zone 4W) water supply systems.

* The sanitary sewer master plan lines along the west via the Universe Boulevard
extension along the western edge of the Volcano Heights Sector Area. Unser
Boulevard, as extended, also provides the access and sanitary sewer infrastructure from
the south. At the southeast corner of the sector, an existing 15-inch sanitary sewer in
Paseo Del Norte is available for discharge of the Volcano Heights sanitary sewer
system, thus running to the east, to near Golf Course Road.

«  Stormwater runoff to the south of the VHSDP area and west of Unser Boulevard drains
southward to the Boca Negra Dam, while the majority of the area east of Unser and
south of the VHSDP area drains to the Mariposa Basin. Stormwater conveyance
infrastructure to the Mariposa Basin and Boca Negra Dam are limited to downstream
sections. A small basin south of the VHSDP area toward the east end of the area drains
into the Piedras Marcadas Dam via a storm drain system along Paseo Del Norte and the
Piedras Marcadas Channel.



2. WEST of the Sector Plan - A series of subdivisions entitled “The Trails” along the west
boundary contain existing development in which infrastructure is fully developed or in the
process of construction.

* Multiple water system connections may be made to this infrastructure for the upper-zone
water supply for Volcano Heights.

* The sanitary sewer located in Universe Boulevard currently takes the western sanitary
flow south to the existing Unser trunk sewer, and does not require connection to the
sector sanitary sewers. A future flow-split may be considered between the Unser Trunk
and the flow east via the Paseo Del Norte sanitary sewer.

»  Stormwater runoff from the west is diverted south to the Boca Negra Dam via storm
drain along Universe Boulevard. Storm drainage ponds, (located within the VHSDP area
just east of, and parallel to, the alignment of Universe Boulevard) will provide stormwater
detention for some areas within the sector, but also for several drainage areas located to
the west of Universe Boulevard.

3. NORTH of the Sector Plan- Along the north boundary, a series of existing developed areas
border on the sector plan. These developments are named, ranging from west to east from
the northwest corner and along the northern sector border. They are: Commercial lots and
storage facilities; the Vittoria Gated Community; Villa de Chamisa Subdivision; Chamisa
Ridge Subdivision; James Monroe Middle School; The Boulder Subdivision; and Sundance
Estates. The final two named subdivisions are located on either side of the existing Unser
Boulevard.

« Water system connection to the existing main line in Paradise Boulevard may be made
for upper-zone water supply through the western boundary of the Middle School, and
extension south of the existing main line in Unser Boulevard may be utilized for lower-
zone water system pressures.

* Most of the sanitary systems located in the developments from the border north all drain
northward to the Paradise Boulevard Interceptor, and thus are not expected to impact
the sector sanitary sewers. Two exceptions will change in the future, as the Water
Authority intends that lift Stations #381 and #382 be re-routed to connect to the south,
and be absorbed into the Volcano Heights sanitary system.

« Stormwater runoff from the north of the VHSDP area is diverted to the north via a storm
drain along Unser Boulevard to the Calabacillas Arroyo. This diversion is known as the
Chamisa/Lyon Storm Drain, which is routed through a detention pond before draining
into the Calabacillas Arroyo. This system is discussed in detail in the UPMDMP.

4. EAST of the Sector Plan - To the east, the boundary of the Petroglyph National
Monument abuts the Volcano Heights Sector. Development is limited above-ground in
several respects within 200 feet of the monument (See the “Northwest Mesa Escarpment
Plan” found on page 3 of this report for descriptions). No utilities, streets, or any type of
development is allowed within the monument. Stormwater discharge is limited to 120 cubic
feet per second (cfs) to the monument from the VHSDP area.



C. PROPOSED CONDITIONS

The infrastructure analysis, development and sizing of facilities required proceeding with a
number of assumptions, primarily developing densities of the various mixed development areas,
based upon the Volcano Heights Sector Plan description of acceptable uses within the number
of mixed use zones.

Primarily only 1. Water Infrastructure sizing and 2. Sanitary Sewer Infrastructure sizing is
dependent upon the development densities. Roadway development and dry utilities
development depend upon other elements.

1. Water system infrastructure sizing is developed utilizing the development densities and the
sizing procedure is detailed in the following sections.

2. Sanitary Sewer System Infrastructure sizing is developed utilizing the development
densities, the sizing procedure is detailed in the subsequent sections

3. Stormwater infrastructure analysis presented in the UPMDMP utilized the VHSDP Zoning to
calculate the land treatment types for hydrologic calculations. Alternatives identified in the
UPMDMP are included in Appendix A of this report.

4. Roadway development sizing, street widths, and related infrastructure are based on the
VHSDP street layout.

5. Specific dry utility improvements have not been identified in this report, as the plan is too
conceptual for the dry utility companies to determine required infrastructure. In general,
developers would be responsible for funding PNM infrastructure improvements in the area,
while other dry utility companies are responsible for their respective improvements
necessary for development. For the purposes of this report, we have included costs for
PNM facilities in the detailed estimates included in Appendix B.

C-1. Development Densities and Flow Characteristics for Water & Sanitary Sewer
Infrastructure

The Volcano Heights Sector Development Plan, as modified by the Integrated Development
Ordinance (IDO), provided a number of mixed-use areas providing no exact definitions of
development densities, choosing instead to define areas as: “High Intensity-Mixed Use Zone”;
“Non-Residential-Business Park Zone”; “Moderate Intensity-Mixed Use Zones”; and several
“Mixed Use-Transition Zones” areas, by updating and combining previous zoning for residential,
commercial, institutional and Industrial areas. This approach is intended to provide maximum
flexibility in development, but fails to provide any development densities for determining water
and sanitary sewer infrastructure. This infrastructure report has developed projected densities

and subsequent water and sanitary sewer accumulated flows utilizing the following documents:

(1) The Average unit water and wastewater flows, both average and peak, are developed by the
Water Authority in chart form from a document submitted for use in this report, dated
8/05/2019, which provides water and wastewater (sewer) unit flows and peaking factors per
type of land use, translated into flows per acreage for peak water and sanitary sewer flows,
which includes several types of land use. The Table provides unit flow water and sewer
data for several different Residential Development densities, and a variety of Non-
Residential Development, including the land use categories of: “Light commercial, Heavy
Commercial, Light Institutional, Heavy Institutional, Light Industrial, Medium Industrial, and



Heavy Industrial®, with the developed flow characteristics of Gallons per Acre of land per
Day (GPAD) for each land use. The Chart as provided is re-produced in this report as
Table 1: Unit Water and Sewer Flows

(2) The City of Albuquerque’s Integrated Development Ordinance (IDO), as updated in May
2019, was utilized in depth, for reviewing the various overall land use densities as described
in the Volcano Heights Sector Development plan. This Infrastructure study for the
development plan used the IDO, and specifically, the land use descriptions for each of the
mixed-use zones described in the Sector Development plan, for use in determining the
relevant densities to be derived from Table 1.

C-2 Development of Mixed-Use Zone Densities:

As developed and explained earlier in this report, the Integrated Development Ordinance (IDO)
allows for a wide variety of land uses for the several mixed-use zones occurring within the
Volcano Heights Sector Development Plan. Therefore this report establishes a “blend” of
various land use densities per each zone to approximate the development overall density for
establishing water and sewer flows. See Exhibit Il —- Demand Classifications, which defined
the development classifications and divided the sub-area acreages to be developed.

(1) According to the IDO, the Mixed-Use-High Intensity Zone District (MX-H) consists of high-
intensity commercial & institutional uses, as well as high-intensity residential uses. This report
developed the water and sewer density of use from 50% Heavy Residential and 50% Heavy
Commercial densities from Table 1.

(2) The Non-Residential-Business Park Zone District (NR-BP) consists of mixture of a wide
range of non-residential uses. Included are a wide variety of office, commercial, light Industrial
and institutional uses. This report developed the water and sewer density of use from 25% Light
Commercial and 75% Heavy Commercial densities from Table 1.

(3) The Mixed-Use-Moderate Intensity Zone District (MX-M) consists of a wide array of
moderate-intensity retail, commercial, and institutional uses, with moderate-density residential
uses, with taller multi-story buildings encouraged in centers and corridors. This report developed
the water and sewer density of use from 25% Light Commercial, 25% Heavy Commercial, and
50% Medium-density residential densities from Table 1.

(4) The Mixed-Use-Transition Zone District (MX-T) consists of low-density multi-family
residential and small-scale office, institutional and commercial uses. This report developed the
water and sewer density of use from 50% Light Residential-(Westside-New), 25% Light
Commercial and 25% Heavy Commercial densities from Table 1.

(5) Two existing areas along the Northwest boundary of the Volcano Heights Sector needed to
be added as contributing to the sanitary sewer flows (see Exhibit IV). From a Sewer study
dated August 14, 2017, the ABCWUA intends that lift Stations #381 and #382 be re-routed to
connect to the south, and be absorbed into the Volcano Heights sanitary system.(a)The
westernmost area (LS #381) meets existing Zoning of R-ML, and the report developed the
sewer density as 100% Light Residential High. (b) The easternmost area (LS #382) meets
existing Zoning of R-1B and the report developed the density of 100% Light Residential-
(Westside-New)

ALL Water & wastewater (sewer) Tables are found in Appendix C.



C — 3 Development of Water System Infrastructure

Water system flow characteristics are developed utilizing the Unit Water flows from Table 1 and
the various area densities that were developed from the various Mixed-Use zoning density
representations described in the previous subsection. The resulting area flows are represented
in a table identified as the “Volcano Heights-Mixed Zone Calculated Water Demands” and
designated as Table II-W.

The methods described previously now allow us to develop the water system demands and
apply them to the infrastructure locations for the water system. Matching the different parcels, or
sub-areas within the development (See Exhibit Il) with the demands is the basis for determining
the size of the water system elements. The individual area water demands are summarized in
Table IlI-W - “Individual Area Water Demands”.

The water system within the development is separated into two distinct pressure zones (Zone
4W and Zone 3W) as established by the existing surrounding development and the city-wide
water system plan. As previously described, the Volcano Heights sector is surrounded by
existing developed areas on three sides, and requires water connections to the existing
infrastructure on the west, the north and the south. Approximately 55% of the sector plan area
occurs within the water pressure Zone 4W, which is primarily described as on or above ground
elevation 5370 feet Above Mean Sea Level (AMSL). The water system layout, including piping
and other appurtenances, is to be provided by following the proposed street and roadway
network as presented in the Volcano Heights Sector Development Plan. To follow the street
network requires some minor relocation of the pressure Zone 4W and Zone 3W boundary.

Utilizing the same inputs as occurring within the existing Water Authority’s water system model,
includes the following six interconnections to the existing water system, including four within
Zone 4W, and two within Zone 3W: (1) Provide a 12-inch Zone 4W waterline connection to the
north with Paradise Boulevard, via the western boundary of James Monroe Middle School; (2)
Provide a 12-inch Zone 4W waterline connection from the west at the northwest corner of the
sector at Paseo Del Norte and Universe Boulevard; (3) Provide a 12-inch Zone 4W waterline
connection from Tree Line Avenue and Rainbow Boulevard, then south in Rainbow to
Woodmont Avenue, then east in Woodmont to Universe Boulevard; (4) Provide a 12-inch Zone
4W waterline connection from the west at the southwest corner of the sector at Universe
Boulevard and Avenuda de Jamito; (5) Provide a 12-inch Zone 3W waterline connection from
the south at Kimmick Drive; and (6) Provide a 12-inch Zone 3W waterline connection in Unser
Boulevard to the north of the sector.

As part of the Water Authority review of this report update, the engineers were tasked to
analyze three options for development of the water system, consisting of: (Option 1) Two
Pressure Reducing Stations (PRV’s) within the Sector site between pressure Zone 4W and 3W,
(Option 2) One PRV between pressure Zone 4W and Zone 3W within the Sector site; and
(Option 3) No PRV’s between Zone 4W and 3W within the Sector site, instead relying on
connections to the north and south within pressure Zone 3W.

All three proposed water line options were evaluated in Bentley WaterCAD Connect (V
10.00.00.55) to determine the availability of water pressure and fire flows throughout the
Volcano Heights sector. The model base (which includes the entirety of the Water Authority /
Albuquerque Water System), was previously provided by the Water Authority. The new
pipelines for the Volcano Heights Sector Development Plan were integrated into the existing
model to verify that the connection locations can provide the necessary flows. The friction
losses in the system are modeled using the Hazen-Williams friction method, with engine



compatibility set up for EPANET V 2.00.12. All nodes within the model were evaluated to
provide a minimum of 4,000 GPM Fire Flow in addition to the water demands as shown within
the model. The system model was developed to verify that the proposed pipe network will
operate within a 50 to 100 PSI range. This operating criteria will match water pressure zones
within the existing Water Authority system, with modifications to the pressure zone locations to
accommodate the existing topology and road layout. All demands shown on Table 1 and Table
II-W are applied as point loads located approximately at the centroid of each parcel, and
connected to the nearest water distribution pipe. These demands are used to determine
whether the system is capable of delivering fire flow at peak demand, and to verify that network
pressures do not drop below acceptable levels during peak flows. A static alternative of the
model results (with no demands) was used to analyze conditions near the zone boundary
locations. These results are denoted as “static pressures” on the water system layout.

Results of this analysis was submitted to the Water Authority with recommendation to proceed
on the basis of Option 2, which consists of one PRV between pressure Zone 4W and Zone 3W
within the Volcano Heights sector plan. The Infrastructure is developed and pipeline sizing is
completed based upon Option 2 from the modeling results. It should be stated that the water
infrastructure sizing is controlled by the requirement of 4000 GPM Fire flow, which affected all of
the water pipelines.

The completed layout of the water system infrastructure as developed, is provided in Exhibit lll-
Water System Layout. The water model is not included in this report, but will be provided upon
request.

C-4. Development of Sanitary Sewer System Infrastructure

The methods described in the sections above now allow us to develop the sanitary sewer
system demands and apply them to the infrastructure locations for the sanitary sewer system.
The Volcano Heights-“Mixed Zone Calculated Sewer Demands” are presented in Table 11I-S
The sanitary sewer piping and other appurtenances are to be provided by following the street /
roadway network, with some easement alignments, if more logical alignments are required.

The Volcano Heights sanitary sewer layout has been revised to agree with a service area study
(Draft Memorandum dated 8/14/2017 by CDMSmith) which recommended: (a) Re-sizing the
main sanitary interceptor located along the southern border of the sector plan as a 15-inch
sanitary sewer; and (b) Revising the sewer alignment at the northwest border of the sector plan
to include sewer access for re-routing and reconnecting two Lift Stations(LS #381 and LS # 382)
from the area north of the sector.

Sanitary sewers for the existing developed areas to the north, south, and west have been
generally routed to avoid or bypass the Volcano Heights Sector, except for: (1) A portion of the
southern area to the southeast, which has been connected to the 15-inch sanitary sewer located
in the Paseo Del Norte Boulevard ROW, and which then connects with a sanitary sewer
interceptor located near the intersection of Paseo Del Norte Boulevard and Golf Course Road.
This existing sanitary sewer appears as the only available sanitary sewer system outlet for the
Volcano Heights Sector Plan. The interceptor extends along the southern boundary of Volcano
Heights to the intersection of Universe Blvd and Avenudo. De Jaimito. The Sewer routing
divides the Volcano Heights area into 3 sewer branches generally described as follows:

1. Branch A — Area west of Paseo Del Norte;
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2. Branch B — Bound on the west by Paseo Del Norte, and on the east by the extension of
Kimmick Street;

3. Branch C - bound on the west by the extension of Kimick Street, and on the East by the
Volcano Heights area boundary.

Matching the different parcel areas with the development demands is provided to assign the
flow elements to the sanitary sewer system elements. This is summarized in Table IV-S:
Individual Area Sewer Demands, which is utilized to determine sizing of the sanitary sewer
system elements.

For the Volcano Heights Sector Development Plan, the sanitary sewer system network is
primarily limited to internal development for sewer flow capacity, except for possible future flow-
splitting at the southwest corner of the sector, at the intersection of Universe Boulevard and
Avenuda de Jamita, where the excess flows from the west may be routed eastward via the
Paseo de Norte interceptor, or southward, via the Universe Boulevard / Unser boulevard
interceptor. The water Authority wishes to keep the planning options open to either flow
direction.

The sanitary sewer system is guided by the individual sewer system elements, the individual
contributing areas, and the available local ground slopes. The planning/design team developed
a sanitary system contributory area spreadsheet to assist in (1) minimizing the average depth of
sewer lines (i.e., minimize rock excavation), minimize sizes of sewer lines, and provide a
coverage of all expected development areas. The spreadsheet is titled as Table V-S—SEWER
System Sizing Elements”, and contains three sub-sections (Branches A, B and C). The
spreadsheet selected sanitary sewer alignments, sizes, and layout as developed, which are
represented on Exhibit IV- Sanitary Sewer System Layout.

C-5. Development of Stormwater System Infrastructure

Stormwater infrastructure for the VHSDP area has been evaluated as part of the UPMDMP,
completed for AMAFCA by Wilson & Company dated April, 2017. The objective of the
UPMDMP was to:

Address Limited Downstream Capacity

Optimize Diversions to Adjacent Watersheds

Propose Storm Drain, Detention, and Water Quality Features

Develop Funding/Reimbursement Mechanism

Assess Piedras Marcadas Dam with Gate Removed

Three alternatives were evaluated with the Piedras Marcadas Dam intake structure gate closed
and one alternative with the gate removed. Addressing limited downstream capacity, optimizing
diversions, and water quality features were the primary goals in developing the alternatives. All
three gated alternatives included diversions to the Calabacillas and Boca Negra watersheds,
while alternatives one and two also included a diversion to the Mariposa watershed. The 4%
alternative utilized alternative three as a base model since it resulted in the highest peak flow
and volume discharge to the Piedras Marcadas Dam. The alternatives are presented in
Appendix A, including cost estimates for each alternative.

Stormwater within the watershed will be conveyed to regional ponds through public storm drain
systems. Debris can be removed from the stormwater through the use of water quality
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manholes, water quality inlets, ported risers, and filter/fence screens. Larger scale screens,
grates, and traps can be constructed within regional ponds or channels to help reduce
“floatable” pollutant loads

Each alternative included various ponds and storm systems. The results of the analyses
showed that calculated runoff volume to the Piedras Marcadas Dam for all three alternatives,
assuming the gate remains closed, is over the allowable storage for the fully developed
conditions. The Dam has a gated principal spillway with capacity of 307 ac-feet without
freeboard and 280 ac-feet with one foot of freeboard. Based on the findings of this study the
dam can accommodate 81 ac-feet from the Upper Piedras Marcadas with the gate closed.

If the gate remains closed we have identified two options for AMAFCA to ensure the dam is
operating as intended during the low frequency events. Option one is to increase the storage
capacity by one of two ways:

1. Excavating additional capacity in the Dam pool area
2. Providing retention ponds in the upper watershed

Both of these options would need to capture the additional volume of runoff generated by the
preferred alternative for diversions out of the watershed. Option two is to restrict runoff from
future developments draining into the dam by required low impact development practices to
meet the reduced volume required per the preferred alternative.

If the Piedras Marcadas Dam principle spillway gate is removed and the Dam can free
discharge per the principle spillway rating curve, it can accommodate the runoff peak flow and
volume from each of the Upper Piedras Marcadas Watershed alternatives.

C-6. Development of Roadway Infrastructure

As part of the VHSDP, primary streets were identified throughout the area and were designated
Type “A” or “B”. Type “A” streets are pedestrian oriented while Type “B: streets are auto
oriented. For example, Unser Boulevard and Paseo Del Norte are Type “B” streets, which are
designed primarily for vehicles to travel quickly through the area, while Transit Boulevard will be
a Type “A” street to create a pedestrian friendly character zone. Typical sections were
developed for each primary street in the VHSDP and utilized for estimating costs as part of this
report. Standard City of Albuquerque pavement sections were used for collector roads, while
recent designs for Unser Boulevard and Paseo Del Norte were utilized for arterial pavement
sections.

A Traffic Forecast and Circulation Assessment was completed as part of the VHSDP. With
2035 traffic forecast of about 60,000 trips per day, Paseo Del Norte will be the busiest and most
travelled roadway in the area. The intersection of Paseo Del Norte and Unser Boulevard is
currently signalized and is designated to be a grade separated intersection at full build-out,
while the intersection of Transit Boulevard and Paseo Del Norte is designated as a High-T
intersection in the future. For the purposes of estimating costs, these intersections are treated
as standard at grade intersections. The VHSDP designates the following Signalized Full
Access intersections:

1. Paseo Del Norte and Unser Boulevard (currently signalized)

2. Paseo Del Norte and Universe Boulevard (currently signalized)
3. Paseo Del Norte and Kimmick Road (currently partially signalized)
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4. Paseo Del Norte and Loop Road (future signals at 2 locations)
5. Paseo Del Norte and Transit Boulevard (future signal)
6. Unser Boulevard and Transit Boulevard (future signal)

The primary purpose of this needs assessment is to provide conceptual costs for development
of the primary streets in the VHSDP area. The paving improvements will include curb and
gutter, asphalt paving, drainage infrastructure, sidewalk, wheel chair ramps, streetlights, and
traffic signals per the City’s DPM standards. Cost estimates also include design/engineering,
inspection, testing, dry utility costs, and landscaping. Even though costs were prepared as part
of the UPMDMP, drainage infrastructure was included in the roadway cost to cover local storm
drain inlets, manholes, and small-scale storm drain pipes. Costs for Paseo Del Norte, Unser
Boulevard, and Universe Boulevard are based on expanding upon the existing roadway
sections, so the cost is not for a full roadway section. The Primary Street layout is shown on
Exhibit V, while the typical roadway sections are shown on Exhibit VI.

C-7. Development of Dry Utilities Infrastructure

Specific dry utility improvements have not been identified in this report, as the plan is too
conceptual for the dry utility companies to determine required infrastructure. In general,
developers would be responsible for funding PNM infrastructure improvements in the area,
while other dry utility companies are responsible for their respective improvements necessary
for development. For the purposes of this report, we have included costs for PNM facilities in
the detailed estimates included in Appendix B.
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D. ESTIMATED INFRASTRUCTURE COSTS

Estimated Infrastructure cost estimates for the water, sanitary sewers, stormwater, dry
utilities, and roadways/streets are provided in Appendix B. Costs are estimated higher than
other locations throughout Albuquerque; however, the higher costs are due primarily to the
difficulties in rock excavation. The Volcano Heights Sector Plan infrastructure, similar to the
Volcano Cliffs developments to the south, is uniquely affected by the high surface level and
solidity of the existing volcanic rock (which is evident throughout the sector), and adversely
affects the development costs, due to the requirement of blasting for utilities, and the need
for soil to be imported in order to provide for managed surface development.

D-1. Water System Infrastructure Costs
The water system cost estimates are based upon the sizing and layout (See Exhibit Il
Water System Layout). Total Estimated Waterline Improvement Costs, including
contingencies, is $11,518,854. See Appendix B for Conceptual Cost Estimates.

D-2. Sanitary Sewer System Infrastructure Costs
The sanitary sewer system cost estimate is provided in Appendix B and is based upon the
sizing and layout (See Exhibit IV Sanitary Sewer System Layout). Total Estimated
Sanitary Sewer Costs, including contingencies, is $9,174,831.

D-3. Stormwater System Infrastructure Costs
Stormwater infrastructure cost estimates were completed as part of the UPMDMP and are
included in Appendix A. The total estimated costs range from $19.9M to $22.6M depending
on the alternative, including major ponding areas and storm drain trunk lines along primary
streets. These costs reflect a 3% inflation factor per year since the estimates were originally
completed.

D-4. Roadways Infrastructure Costs
Roadway infrastructure cost estimates are based on the typical sections presented in the
VHSDP and are included in Appendix A. The total estimated cost for all primary streets in
the area, including contingencies, is approximately $71M. Each individual roadway
estimated cost is listed below:

ST1 (Town Center) — $6,888,994
ST2 (Connector Street) — $15,072,796
ST3 (Neighborhood Street) - $5,575,659
ST4.1 (Park Edge — 1 Side) - $3,362,845
ST4.2 (Park Edge — 2 Sides) -  $527,362

ST5 (Transit Blvd) - $5,216,651
ST6 (Unser Blvd) - $11,528,792
ST7 (Paseo Del Norte) - $20,467,324
ST8 (Universe Blvd) - $2,684,450

18



D-5. Dry Utilities Infrastructure Costs
The dry utility cost estimates are based upon the SAD 228 Project. It is anticipated that
developers of the area would pay for trenching and backfill, as well as casings for crossing
roadways. This cost also includes trenching through rock for a total of $30 per linear foot of
roadway. It is assumed that the dry utility trench would be on one side of the roadway along
each primary street. Total dry utility cost is estimated at $2,035,875 excluding
contingencies and NMGRT. See Appendix B for detailed cost estimates.

E. Funding Alternatives

One of the primary goals of the Plan is to develop funding/reimbursement mechanism for
development of the watershed area. The following funding sources are being considered:

Blanket Easement

Special Assessment District - SAD
Infrastructure Development Zone — IDZ
Public Improvement District — PID

Tax Increment Financing — TIF

E-1. Easement

The idea behind this funding mechanism is for the City to obtain an easement over all of the
properties within the area. As the properties are developed, the City would be reimbursed a
predetermined amount in order to vacate the easement and allow for development of the
property. The advantage is that the process would be simplified compared to other alternatives.
The primary disadvantage is that it would be difficult to obtain 100% concurrence from all
property owners.

E-2. Special Assessment District

SAD’s are created to provide infrastructure improvements funded by General Obligation Bonds
or Special Assessment Bonds and reimbursed by the property owners by assessment. The
process consists of 5 resolutions, 2 hearings, and 2 ordinances and typically takes 2-3 years to
complete. For this particular project, an SAD would be led by the City of Albuquerque, as
AMAFCA does not have the authority. The advantages of an SAD is that it would provide an
appraised property value benefit to the property owners and it is a proven process with
adjustable assessments to fit benefits. The primary disadvantages of an SAD are that they are
not popular politically and are viewed as time consuming and confusing. In general, property
owners in the area that were interviewed preferred an SAD the least out of all alternatives.

E-3. Infrastructure Development Zone

IDZ’s are quasi-municipal political subdivisions created to provide and finance “services”, which
are infrastructure and facilities. The primary financing tool is the issuance of general obligation
bonds, special assessment bonds, revenue bonds or refunding bonds. An IDZ must adopt a
“Service Plan” which governs the scope of its activities, which must be approved by the City of
Albuquerque by resolution. A five director board is elected to govern the IDZ. The advantage of
an IDZ is that it is a modernized and streamlined process compared to the SAD process and the
lesser of 30% or 400 of the taxpaying electors need to sign an initial petition. The primary
disadvantage of an IDZ is that one has never been completed in the State of New Mexico.
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E-4. Public Improvement District

A PID is a modernized and streamlined SAD process that was introduced to New Mexico in
2001 and creates districts for public improvements through a petition and hearing process. A
“General Plan” is filed with the clerk at the time the governing body adopts a resolution
indicating its intention to form a PID. The General Plan includes the district boundary,
description of improvements, cost estimates, financing methods and possible alternatives. The
disadvantage of a PID is that they have experienced economic difficulties since the onset of the
recent economic downturn. This led to legislative initiatives to reform the PID process which
limited the amount of general obligation bonds that may be issues, provides that a detailed
application be filed in connection with proposed PID formations, requires that notices be given
to purchasers of property within a PID, and allows for the governing body forming a PID to
resume governance of the PID after the end of the terms of appointed PID members.

E-5. Tax Increment Financing

A TIF is a financial tool widely used by municipalities to promote economic development and
redevelopment. A TIF District is formed, which is a separate political subdivision of the state
with the powers that the statutes and municipality allow. There is no liability of the municipality
and no pledge of any other revenues of the municipality. A TIF differs from other financing tools
in that no new taxes are created, they are self-financed (no reliance on guarantees or pledges
of existing revenues), they are not dependent on federal or state funding, and they allow
flexibility in project activities. One disadvantage is that TIF’s are limited by a revenue bond with
a pledge of up to 75% of new property taxes and gross receipts taxes from the TIF District only.
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